Comparative study of the stability of poplar plastocyanin isoforms.
The stability of the two isoforms of poplar plastocyanin (PCa and PCb) was studied with differential scanning calorimetry (DSC) technique. It was shown that the thermal unfolding of both isoforms is an irreversible process with two endothermic and one exothermic peaks. The melting temperature of PCb was found to be 1.3+/-0.2 K degrees higher than of PCa, which indicates that PCb is more stable. The enthalpy of unfolding was estimated from the heat capacity curves and was found to be significantly higher for PCb at salt concentration I=0.1 M. In addition, PCb unfolding enthalpy and melting temperature are much more sensitive to the changes in the salt concentration as found in the experiments done at different ionic strength. The experiments were complemented with numerical calculations. The salt effect on the stability was modeled using the X-ray structure of PCa and a homology modeled structure of PCb. It was found, in agreement with the experimental data, that the stability of PCb changes by 4.7 kJ more than PCa, as the salt concentration increases from zero to 0.1 M. Thus, the differences in only 12 amino acid positions between "a" and "b" isoforms result in a measurable difference in the folding enthalpy and a significant difference in the salt dependence. The optimization of the electrostatic energies of PCa and PCb were studied and it was shown that PCb is better electrostatically optimized.